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57 ABSTRACT 

The present invention is directed to an airbag System that 
includes a gas generant, which is improved in the defects of 
gas generants using Sodium azide in a practical use and has 
Stable combustion capability. A molecular compound com 
prising (a) a gas generant component, (b) an oxidant com 
ponent and (c) a reaction accelerator component, preferably 
represented by the composition formula (I). 

M.m.X.nY (I) 

is disclosed 

20 Claims, No Drawings 
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GAS GENERANT 

This application is a divisional of copending application 
Ser. No. 08/700,422, filed on Aug. 28, 1996 pending, the 
entire contents of which are hereby incorporated by refer 
CCC. 

DESCRIPTION 

1. Field of Industrial Application 
The present invention relates to a gas generant composi 

tion which becomes an operating gas in an airbag System for 
protecting human bodies being mounted in automobiles, 
aircrafts or the like. 

2. Prior Art 

At present Sodium azide is known as a gas generant used 
for an air bag System. A gas generant composition using 
Sodium azide has no specific problems on the combustive 
characteristics thereof and is widely brought into a practical 
use. However, Sodium azide has Substantially unfavorable 
defects. For example, many patent publications in this field 
point out that a risk of decomposition and explosion, a 
formation of explosive compounds by reaction with heavy 
metals and environmental pollution problems which are 
worried at disposing in large quantities of Sodium azide. 

Therefore, means for Solving these problems have been 
investigated, i.e., compounds have been investigated as a 
Substitute for Sodium azide. For example, a gas generant 
containing a complex of transition metals of an aminoalazol 
is disclosed in JP-A-5-213687, and a gas meterant containing 
a carbodihydrazide is disclosed in JP-A-6-239683. These 
gas generants improve the defects of gas generants using 
Sodium azide. However, the problems on a practical use, for 
example, existing in Slight amount of gas components Such 
as CO, NO, and NH in the gas generants, can not be 
sufficiently solved. 

Furthermore, in the prior art, a method for producing the 
final composition, as a gas generant composition, compris 
ing gas generating component, oxidizing component and 
reaction accelerator mixed by physical mixing method has 
been much used. However, a lot of investigations are needed 
to solve the problem of a combustion lability caused by 
Scatter of particle degree and physical mixed States, to 
overcome this problem and to obtain desired functions. 

SUMMARY OF THE INVENTION 

An object of the present invention is to provide a gas 
generant composition for an air bag, which is improved on 
its defects by using Sodium azide, Solves the problems in a 
practical use Such as existing in slight amount of gas 
components in generated gas, and further, overcomes the 
combustion lability caused by Scatter of particle degree and 
physical mixed States to give Stabilized combustion capa 
bility thereto. 

The present inventors have intensively studied and found 
that the problems the above can be solved by using a 
molecular compound containing gas generating component, 
oxidant component and acelerator component in the State of 
molecular or mixed atoms in one molecular compound of 
the gas generant composition. 

The present invention is a gas generant comprising a 
molecular compound containing (a) a gas generating 
component, (b) an oxidant component and (c) a reaction 
accelerator component in its one molecular. 

Preferably, the molecular compound is represented by the 
composition formula (I): 

1O 
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2 
M.m.X.nY (I) 

wherein, M is the reaction accelerator component (c) rep 
resenting Al, Mg, Ca, Cr, Cu, Zn, Mn, Fe, Co, Sr., Ni or 
another metals being capable to form the molecular com 
pound of the composition formula (I); X is the gas gener 
ating component (a) representing a nitrogen-containing 
compound having 0 or 1 carbon atom; Y is the oxidant 
component (b) representing NO, CIO, Cl, I or another 
anions being capable to form the molecular compound of the 
composition formula (I); and, m and n are numbers deter 
mined by combinations of components (a), (b) and (c), 
usually m is a number of 1 to 3 and n is a number of 2 to 3. 
More preferably, Y represents NO, CIO or another 

anions of oxygen-acid Salts being capable to form the 
molecular compound of the composition formula (I). 
Furthermore, the molecular compound is Selected from the 
group consisting of the following compounds. 
Zn.2(NHL).2(NO), 
Zn.3(HNCONH).2(NO), 
Mn.3(HNCONH).2(NO), 
Mg.3(HNCONH).2(NO), 
Mn.2(HNCONH).2(NO), 
Ca.2(HNCONH).2(NO), and 
Sr.1(HNCONH).2(NO). 
More preferably, the molecular compound is a metal 

complex of carbodihydrazide, further, M is Cu, Co, Ni, Mn 
or Zn, Y is NO, Cg or I, X is a carbodihydrazide (CDH), in 
is 2 and m is a number of 1 to 3. Most preferably, X is NO. 
The present invention provides further a gas generant 

composition comprising a co-oxidant as a physically mixing 
component with the above molecular compound, and the 
composition may further comprise a bonding agent. 

Preferably, the co-oxidant is at least one selected from the 
group consisting of an oxygen acid Salt comprising a cation 
Selected from alkaline metals or alkaline earth metals and a 
hydrogen not-containing anion, an ammonium nitrate and a 
metal peroxide. Moreover, the oxygen acid Salt is a nitrate, 
a nitrite, a chlorate or perchlorate. 
The present composition preferably comprises the metal 

complex of carbodihydrazide as the molecular compound, 
further, comprises the oxidant, and optionally the bonding 
agent if needed. 
The present invention provides an air bag System using 

the gas generant described in the present claim 1, in an air 
bag System. 
The gas generant component (a) in the molecular com 

pound used in the present invention includes a nitrogen 
containing compound having 0 or 1 carbon atom is cited. 
Although nitrogen-containing compounds having 2 or more 
carbon atoms may basically be used, the nitrogen-containing 
compound having 0 or 1 carbon atom is the most preferably 
used in order to maintain the concentration of CO being low 
in generated gas. And, though States of the nitrogen in the 
nitrogen-containing compound having 0 or 1 carbon atom 
are not especially limited except that the nitrogen exhibits a 
coordination ability to the metal components having the 
reaction accelerating ability to form the above molecular 
compound, it is preferable that the nitrogen has a -N=N- 
bond and/or a >N-N- bond in the structure of the nitrogen 
containing compound in order to increase the nitrogen gas 
fraction and to reduce gas components of NO and NH in 
generated gas. 

Examples of the nitrogen-containing compound having 0 
or 1 carbon atom include hydrazine, carbodihydrazide, 
diaminoguanidine, triaminoguanidine, Semicarbadide, thi 
oSemicarbadide. 
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The oxidant component (b) in the molecular compound of 
the present invention is not especially limited except that the 
oxidant is a group having an ability to oxidize a carbon atom 
and a hydrogen atom in the gas generant component (a) to 
CO and H2O, respectively. Examples of the group include 
NO group and CIO group, particularly, NO group in View 
of reducing white Smoke mist. 

The reaction accelerator component (c) in the molecular 
compound of the present invention is not especially limited 
except that the accelerator is a metal component being 
capable to be coordinated by the molecular of the gas 
generant component (a). Examples of the accelerator include 
Al, Mg, Ca, Cr, Cu, Zn, Mn, Fe, Co, Sr and Ni. Among them, 
the one having higher number of Valency in the ion State is 
preferable because the number of n of the above oxidant 
component (b) become bigger and a use amount of 
co-oxidant is reduced. 

The most suitable combination can be selected by each 
value of Sensitivity (friction Sensitivity and drop hammer 
Sensitivity), burning rate, gas generating efficiency par unit 
weight and thermal Stability resistance and So on, based on 
the combinations with the gas generant component (a) in 
View of an ability and a producing Safety of the gas generant. 

The existing ratio of the reaction accelerator component 
(c), the gas generator component (a) and the oxidant com 
ponent (b) in the molecular compound of the present inven 
tion can not be change arbitrarily, but it is determined 
necessarily by the combination of three components, by the 
Scope of the compound being able to Stably exist and by 
Synthesis method of the molecular compound. 

Even though, the Synthesis method of the molecular 
compound of the present invention is not Specifically 
limited, for example, methods described in references Such 
as Mem. poudres, 1952, Vol. 34, 159-166; Zh. Neorg. 
Khim., 1981, Vol. 26 (8), 2134–2137; and Izv. Sib. Otd. 
Akad. Nauk SSSR, Ser. Khim. Nauk, 1982, (2), 89-9 can be 
used. 

Examples of the molecular compound of the present 
invention represented by the composition formula (I) 
include Zn.2(NH).2(NO), Zn.3(NH).2(NO), Mn.2 
(NHL).2(NO), Co.3(NH).2(NO), Ni3(NHL).2(NO), 
Zn.3(HNCONH).2(NO) (hereafter, HNCONH 
being abbreviated as CDH), Sr. (CDH).2(NO), Mn.3(CDH) 
.2(NO), Mn.2(CDH).2(NO), Mg3(CDH).2(NO), Al.3 
(CDH).3(NO), Co.3(CDH).2(NO), Ni3(CDH).2(NO), 
Ca2(CDH).2(NO), Cr3(CDH).3(NO), Fe.3(CDH).2 
(NO), Cu. (CDH).2(NO), Cu.2(CDH).2(NO), 
Cu.(DAG).2(NO). DAG means diaminoguanidine), Cu.2 
(DAG).2(NO) and Cu. (TAG).2(NO) TAG means 
triaminoguanidine. The present invention is not limited by 
them. 

Additionally, molecular compounds represented by the 
formula of Co,Zn(i+k)(N.H.).2(j+k)(NOs) when j is 1, k 
is 1, 2, 3 or 4 and when j is 1, 2, 3 or 4, k is 1 are included 
as heteronuclear molecular compounds in the molecular 
compound described above. 

The content of the molecular compound in the gas gen 
erant composition of the present invention may be 100% by 
wt., but the molecular compound is more preferable to use 
together with the co-oxidant. Particularly, the existing ratio 
of the gas generator component (a) and the oxidant compo 
nent (b) in the compound satisfy that the oxidant component 
can completely oxidize carbon atom and hydrogen atom to 
CO and H2O, respectively in the molecular of the gas 
generator component. That is, when an oxygen balance is 
positive, it is not needed to use the co-oxidant. It is more 
preferable that the co-oxidant in the range from 1 to 20% by 
wit. may be used to reduce generating gases Such as hydro 
gen gaS. 
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4 
In the molecular compound having negative oxigen bal 

ance in the above, the content of the molecular compound is 
depends on the kind of co-oxidant, preferably, the content is 
in the range from 100 to 40% by wt. in the gas generant 
composition, more preferably, 95 to 50% by wt. 

Various kind of co-oxidants can be used in the present 
invention. Preferably, the co-oxidant is at least one Selected 
from the group consisting of oxygen acid Salts comprising a 
cation Selected from alkaline metals or alkaline earth metals 
and a hydrogen not-containing anion, ammonium nitrates 
and metal peroxides. Examples of the oxygen acid Salt 
include nitrate, nitrite, chlorate and perchlorate. Concretely, 
alkali metal Salts or alkaline earth metal Salts of nitric acids 
Such as Sodium nitrate, potassium nitrate, magnesium nitrate 
and Strontium nitrate, alkali metal Salts or alkaline earth 
metal Salts of nitrous acids Such as Sodium nitrite, potassium 
nitrite, magnesium nitrite and Strontium nitrite, alkali metal 
Salts or alkaline earth metal Salts of chloric acids Such as 
Sodium chlorate, potassium chlorate, magnesium chlorate 
and barium chlorate; and alkali metal Salts or alkaline earth 
metal Salts of perchloric acids Such as Sodium perchlorate, 
potassium perchlorate, magnesium perchlorate and barium 
perchlorate are cited. AS metal peroxides, potassium perOX 
ide and Zinc peroxide are cited. The nitrates are particularly 
preferred as the co-oxidant of them. 

In the case of use the co-oxidant in the present invention, 
the quantity of the co-oxidant in the gas generant composi 
tion depends on Species of the molecular compound. The 
quantity is preferebly not more than 60% by weight, more 
preferebly in the range of 10 to 45% by weight. 
The gas generant composition of the present invention 

may further contain a bonding agent. AS the bonding agent, 
inorganic bonding agents. Such as Silica, alumina and molyb 
denum bisulfide or organic bonding agents Such as fine 
crystalline cellulose, poval and high molecular olygomer 
can be used. The quantity of the bonding agent in the gas 
generant is preferably not more than 5% by weight. 

Furthermore, the gas generant composition of the present 
invention may contain a catalyst component in order to 
reduce slight amounts of gas components such as Co, No 
and NH. AS the catalyst component, metal oxides Such as 
CuO, MnO and MoC) and composite metal oxides such as 
Bi-MoC) and CoMo.O. can be used. Preferred quantity of 
the catalyst in the gas generant composition is not more than 
10% by weight. 
The gas generant composition of the present invention can 

preferably be prepared by mixing by powder-dry method. If 
required, mixing can be carried out in the present of water 
by wet method. The gas generant composition can be used 
by molding in the form of particle, pellet, disc and any 
appropriate forms. 
The gas generant composition of the present invention is 

particularly useful as a gas generant for an air bag System 
provided to protect human body by applied to automobiles, 
aircrafts and So on. 

EXAMPLE 

The present invention will now be described in more 
detail by refering to examples. However, the present inven 
tion is not limited by these examples. 

Examples 1 to 12 
The gas generant compositions having components 

shown in Table 1 were prepared. Sensitivities (friction 
sensitivity and drop hammer sensitivity) by JIS determina 
tion method, decomposition temperature by differential ther 
mal analysis method and heating loSS of prepared gas 
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generant compositions were determined. The results are 
given in Table 1. 

TABLE 1. 

Composition Friction Drop hammer Decomposition 
ratio sensitivity sensitivity temperature Heating loss 

Gas generant composition (wt %) (kgf) (cm) ( C.) (wt %) 

Ex. 1 Zn.2(NH).2(NO) 1OO 19.2 60 248 O.33 
Ex. 2 Zn2(NHL).2(NO)/KNO, 86/14 32.4 8O 245 O.22 
Ex. 3 Mg.3(CDH).2(NO)/KNO, 60/40 >36.O 50 261 O.OO 
Ex. 4 Mg.3(CDH).2(NO)/NaNO, 64/36 >36.O 3O 264 O.04 
Ex. 5 Ca.3(CDH).2(NO)/KNO, 61/39 >36.O 40 250 O.69 
Ex. 6 Cr3(CDH).3(NO)/KNO, 74/26 12.8 1O 208 O.05 
Ex. 7 Zn.3(CDH).2(NO)/KNO, 62/38 >36.O 70 250 O.26 
Ex. 8 Zn.3(CDH).2(NO)/Sr(NO), 61/39 28.8 90 255 O.13 
Ex. 9 Zn.3(CDH).2(NO)/KCIO 65/35 25.5 90 235 O.25 
Ex. 10 Zn.3(CDH).2(NO)/KNO/CuO 59/36/5 32.4 >100 2O2 O.35 
Ex. 11 Mn.3(CDH).2(NO)/KNO, 61/39 >36.O 40 234 O.O7 
Ex. 12 Sr. (CDH).2(NO) 1OO 28.8 90 409 O.39 

AS shown in Table 1, it is apparent that the gas generant 
composition of the present invention exhibits Sufficient 
properties of both decomposition temperature and heating 25 
loSS as physical properties in practical use. 

Examples 13 to 24 and Comparative Example 1 
Gas generant compositions having composites shown in 

Table 2 were prepared. Quantity of generated gas, concen 
trations of generated CO and NO of prepared gas generant 
composition were determined by ideal calculation. The 
results are given in Table 2. 
AS Comparative Example, quantity of generated gas, 

concentrations of generated CO and NO of an Sodium azide 35 
gas generant determined by ideal calculation were also 
shown in Table 2. 

TABLE 2 

Quantity of 
Composition generated Generated Generated 

ratio gas CO NO, 
Gas generant composition (wt %) (mol/100 g) (ppm) (ppm) 

Comp. Ex. 1 NaN/CuO 61/39 1.40 O O 
Ex. 13 Mg,3(CDH).2(NO)/KNO, 60/40 2.71 26.68 3 
Ex. 14 Mg,3(CDH).2(NO)/KNO/CuO 54/36/10 2.44 566 1O 
Ex. 15 Mg,3(CDH).2(NO)/NaNO, 64/36 2.90 36O2 2 
Ex. 16 Zn.3(CDH).2(NO)/KNO, 62/38 2.56 1091 2 
Ex. 17 Zn.3(CDH).2(NO)/KNO/CuO 59/36/5 2.43 387 5 
Ex. 18 Zn.3(CDH).2(NO)/NaNO, 66/34 2.73 1393 3 
Ex. 19 Zn.3(CDH).2(NO)/Sr(NO), 61/39 2.70 2685 9 
Ex. 20 Mn.3(CDH).2(NO)/KNO, 61/39 2.59 198O 1O 
Ex. 21 Mn.3(CDH).2(NO)/NaNO, 65/35 2.76 282 12 
Ex. 22 Mn.3(CDH).2(NO)/NaNO/CuO 55/35/10 2.43 50 15 
Ex. 23 Co.3(CDH).2(NO)/KNO, 61/39 2.57 O 44 
Ex. 24 Ni.3(CDH).2(NO)/KNO, 61/39 2.57 O 51 

AS a result of the above, the gas genrant composition of 
the present invention shows large amount of generated gas 
and that concentrations of generated CO and NO are in the 
practically usable Scope. 

Examples 25 to 26 and Comparative Example 2 
Molecular compounds according to the present invention 

as shown in Table 3 were applied to an acute toxicity test and 
by oral administrating to a mouse in the following method. 
LDso values were also judged by the results of the test. The 
results are given in Table 3. LDso value of a Sodium azide 

60 

65 

(J.D. P. Craham, British J. Pham acol., Vol. 1, 1(1949)) was 
also shown in Table 3 to compare. 

Acute Toxicity Test Method 

The compound to be applied to the test was Suspended in 
water. Each 30 mg, 300 mg and 2000 mg of suspended 
compound per weight kg of the mouse were prepared. Each 
portion of Suspended compound was oral administrated to 
ten mice to determine death rate and judged LDso value. 
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TABLE 3 

Death Death Death 
rate of rate of rate of 
2000 mg 300 mg 30 mg 

Compound adm. adm. adm. LDso level 

Ex. 25 Zn.3(CDH).2(NO) 10/10 3/10 Of 10 -300 
mg/kg 

Ex. 26 Zn.2(NH).2(NO) 10/10 Of 10 Of 10 -300 
mg/kg 

Comp. NaNs 27 mg/kg 
Ex. 2 

Generally, it is known that when LDs is 300 mg/kg or more, 
it is general matter, and when LDso is 30 mg/kg or below, it 
is a drastic toxic matter. As shown by the results in Table 3, 
the compound according to the present invention is remark 
ably improved in the toxicity comparing with that of the 
Sodium azide. 

Examples 27 and 28 
Ca2(CDH).2(NO)/Sr(NO), as Example 27 and Sr. 1 

(CDH).2(NO) as Example 28 were applied to the test in the 
Same manner as those of Example 13. The results are given 
in Table 4. 

TABLE 4 

Composition Quantity of 
ratio generated gas Generated CO Generated NO2 

Ex. (wt %) (mol/100 g) (ppm) (ppm) 

27 73/27 2.88 2 14 
28 100/O 2.49 O 75 

Examples 29 and Comparative Example 3 
(1) Synthesis of Metal Complex of Carbodihydrazide 
6.0 g of carbodihydrazide (CDH) was dissolved in 15 ml 

of water at 55 C. 5.95 g of zinc nitrate 6 hydrates was 
dissolved in 10 ml of warm water. The zinc nitrate aqueous 
solution was added to the CDH acqueous solution in the 
above. The mixture was transparent at immediately after 
mixing thereof. About one minute after, white precipitate 
was generated in the mixture, The mixture was stirred at 50 
C. for 20 minutes and cooled to a room temperature, 
followed by adding 50 ml of ethanol to be completely 
precipitated. After filtration of the precipitate, the mixture 
was air-dried at a room temperature for 2 hours, and further 
dried in vacuum over day and night. The yield was 90.4%. 
By an analysis, the Synthesized product was shown by the 
composition as Zn(NO).3(CDH). 

(2) Heat Decomposition Characteristics of the Metal 
Complex of Carbodihydrazide 
The zinc complex of carbodihydrazide synthesized in (1) 

described above was applied to a differential thermal gravi 
metric analysis. 

For a purpose of comparison, the differential thermal 
gravimetric analysis of carbodihydrazide alone was also 
carried out. 

Ex. 30 
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The results are given in Table 5. 

TABLE 5 

Heat Heat 

decomposition decomposition 
start temp. temp. 

Sample (C.) (°C.) 

Ex. 29 Zinc complex of 215.5 267.3 
carbodihydrazide 

Comp. Ex. 3 Carbodihydrazide 142.5 188.5 
alone 

As apparent from Table 5, both the heat decomposition 
Start temperature and the heat decomposition temperature of 
the carbodihydrazide Zinc complex were raised to be 
improved in the heat resistance. 

Example 30 and Comparative Example 4 

A Zinc complex of carbodihydrazide was Synthesized in 
the same manner as that of Example 29. The Zinc complex 
of carbodihydrazide and potassium nitrate were blended in 
the weight ratio of 62/38 and homogeneously mixed. Then, 
the mixture was molded to a pellet of 7.5 mmqpx2.5 mm by 
a hydraulic tablet molding machine to prepare a Sample. 10 
g of the sample was applied to a 7.5 litter in volume bomb 
test. 1 g of B/KNO was used as an ignitor for igniting the 
gas generant, and the ignition was made with a nichrome 
WC. 

For a purpose of comparison, a Sodium azide gas generant 
was also applied to the bomb test. 

The results of the combustion behavior are given in Table 
6 and the results of the anylisis of the gas generant are given 
in Table 7. 

TABLE 6 

Combustion Tank Time of reached 
chamber pressure to maximum tank 

Gas generant pressure (kg/ pressure 
composition (kg/cm) cm) (msec) 

Ex. 30 Zn.(NO.).3(CDH), 51.8 5.9 47.5 
KNO 
weight ratio: 62/38 

Comp. NaNs/CuO SO.O 5.7 50.2 
Ex. 4 weight ratio: 60/40 

TABLE 7 

Composition of generated gas 

O, N, CO, CO NO NO, HCN 
Gas generant composition % % % % ppm ppm ppm 

Zn.(NO).3(CDH)/KNO, 12.8 77.3 11.O 3OO 45 100 1. 
weight ratio: 62/38 
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TABLE 7-continued 

10 

Composition of generated gas 

O, N, CO, CO NO NO, HCN 
Gas generant composition % % % % ppm ppm ppm 

Comp. Ex. 4 NaN/CuO 11.9 88.O. O.18 2SO 15 3O O 
weight ratio: 60/40 

As shown by the above results, the performances of the 
gas generant of the present invention are almost the same as 
those of conventional gas generants. Furthermore, they are 
in the range that they can be further improved by more 
optimization. It is apparent that the gas generant of the 
present invention is further improved in the heat resistance 
to be in Safer and practically usable range. 
What is claimed is: 
1. An air bag System comprising a gas generant complex 

comprising a molecular compound comprising (a) gas gen 
erator component; (b) oxidant component; and (c) reaction 
accelerator component, wherein the molecular compound is 
the compound represented by the composition formula (I): 

M.m.X.ny (I) 

wherein M is the reaction accelerator (c) representing Al, 
Mg, Ca, Cr, Cu, Zn, Mn, Fe, Co, Sr., Ni or another metal 
capable of forming the molecular compound of the compo 
sition formula (I); 
X is the gas generator component (a) representing a 

carbodihydrazide; 
Y is the oxidant component (b) representing NO, CIO, 

Cl, I or another anion capable of forming the molecular 
compound of the composition formula (I); and 

m and n are numbers fixed by combinations of compo 
nents (a), (b) and (c), wherein m is a number of 1 to 3 
and n is a number of 2 to 3. 

2. The System according to claim 1, wherein M represents 
Cu, Co, Ni, Min or Zn. 

3. The System according to claim 1, wherein M represents 
Cu, Co, Ni, Mn or Zn; Y represents NO, CI or I; X 
represents a carbodihydrazide (CDH), n is 2; and m is a 
number of 1 to 3. 

4. The System according to claim 1, wherein the molecular 
compound is Selected from the group consisting of 
Zn.3(HNCONH).2(NO), 
Mn.3(HNCONH).2(NO), 
Mg.3(HNCONH).2(NO), 
Mn.2(HNCONH).2(NO), 
Ca2(HNCONH).2(NO), and 
Sr.1(HNCONH).2(NO). 
5. The System according to claim 1, further comprising a 

bonding agent. 
6. The system according to claim 1 or 2, wherein Y 

represents NO, CIO or another anion of oxygen acid Salt. 
7. An air bag System comprising a gas generant compo 

Sition comprising a gas generant complex comprising a 
molecular compound comprising (a) gas generator compo 
nent; (b) oxidant component; and (c) reaction accelerator 
component, wherein the molecular compound is the com 
pound represented by the composition formula (I): 

M.m.X.ny (I) 

wherein M is the reaction accelerator (c) representing Al, 
Mg, Ca, Cr, Cu, Zn, Mn, Fe, Co, Sr., Ni or another metal 
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capable of forming the molecular compound of the compo 
sition formula (I); 
X is the gas generator component (a) representing a 

carbodihydrazide; 
Y is the oxidant component (b) representing NO, CIO, 

Cl, I or another anion capable of forming the molecular 
compound of the composition formula (I); and 

m and n are numbers fixed by combinations of compo 
nents (a), (b) and (c), wherein m is a number of 1 to 3 
and n is a number of 2 to 3, and a co-oxidant as a 
physical mixing component. 

8. The system according to claim 7, wherein M represents 
Cu, Co, Ni, Min or Zn. 

9. The system according to claim 7, wherein M represents 
Cu, Co, Ni, Mn or Zn; Y represents NO, CI or I; X 
represents a carbodihydrazide (CDH), n is 2; and m is a 
number of 1 to 3. 

10. The system according to claim 7, wherein the molecu 
lar compound is Selected from the group consisting of 
Zn.3(HNCONH).2(NO), 
Mn.3(HNCONH).2(NO), 
Mg.3(HNCONH).2(NO), 
Mn.2(HNCONH).2(NO), 
Ca.2(HNCONH).2(NO), and 
Sr.1(HNCONH).2(NO). 
11. The system according to claim 7 or 8, wherein Y 

represents NO, CIO or another anion of oxygen acid Salt. 
12. The system according to claim 7, wherein the 

co-oxidant is an ammonium nitrate, a metal peroxide, or an 
oxygen acid Salt which comprises a cation which is an 
alkaline metal or an alkaline earth metal, and the anion is 
free of hydrogen atoms. 

13. The System according to claim 12, wherein the oxygen 
acid Salt is a nitrate, a nitrite, a chlorate or perchlorate. 

14. The System according to claim 7, which comprises a 
molecular compound Selected from the group consisting of: 
Zn.3(HNCONH).2(NO), 
Mn.3(HNCONH).2(NO), 
Mg.3(HNCONH).2(NO), 
Mn.2(HNCONH).2(NO), 
Ca.2(HNCONH).2(NO), and 
Sr.1(HNCONH).2(NO), 
and a nitrate as a co-oxidant. 
15. The System according to claim 7, further comprising 

a bonding agent. 
16. The system according to claims 1, 7 or 12, further 

comprising a bonding agent. 
17. The system according to claims 1, 7 or 12, further 

comprising a catalyst component. 
18. The system according to claim 17, wherein the cata 

lyst component is CuO, MnO or MoC). 
19. An air bag System comprising a gas generant compo 

Sition comprising a gas generant complex comprising a 
molecular compound comprising (a) gas generator compo 
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nent; (b) oxidant component; and (c) reaction accelerator 
component, wherein the molecular compound is the com 
pound represented by the composition formula (I): 

M.m.X.ny (I) 

wherein M is the reaction accelerator (c) representing Al, 
Mg, Ca, Cr, Cu, Zn, Mn, Fe, Co, Sr., Ni or another metal 
capable of forming the molecular compound of the compo 
sition formula (I); 
X is the gas generator component (a) representing a 

carbodihydrazide; 
Y is the oxidant component (b) representing NO, CIO, 

Cl, I or another anion capable of forming the molecular 
compound of the composition formula (I); and 

m and n are numbers fixed by combinations of compo 
nents (a), (b) and (c), wherein m is a number of 1 to 3 
and n is a number of 2 to 3, and a bonding agent. 

20. An air bag System comprising a gas generant compo 
Sition comprising a gas generant complex comprising a 
molecular compound comprising (a) gas generator compo 

15 

12 
nent; (b) oxidant component; and (c) reaction accelerator 
component, wherein the molecular compound is the com 
pound represented by the composition formula (I): 

M.m.X.nY (I) 

wherein M is the reaction accelerator (c) representing Al, 
Mg, Ca, Cr, Cu, Zn, Mn, Fe, Co, Sr., Ni or another metal 
capable of forming the molecular compound of the compo 
sition formula (I); 
X is the gas generator component (a) representing a 

carbodihydrazide; 
Y is the oxidant component (b) representing NO, CIO, 

Cl, I or another anion capable of forming the molecular 
compound of the composition formula (I); and 

m and n are numbers fixed by combinations of compo 
nents (a), (b) and (c), wherein m is a number of 1 to 3 
and n is a number of 2 to 3, and a catalyst component. 

k k k k k 


